BACKGROUND The impact of a healthy lifestyle on risk of heart failure (HF) is not well known.
H eart failure (HF) is a major public health concern, characterized by a high prevalence, poor clinical outcomes, and significant healthcare costs (1) .
HF primary prevention through lifestyle approaches may be more effective and less costly than secondary or tertiary prevention efforts. A healthy lifestyle, often characterized by a combination of prudent diet, regular exercise, healthy weight, and not smoking, is related to a lower risk of atherosclerotic cardiovascular diseases, such as coronary heart disease (CHD) (2) and stroke (3) . Post-menopausal women and African Americans experience a greater burden of HF (6) (7) (8) , and they are predicted to make up a greater proportion of future HF cases in the United States (9, 10) . Therefore, examination of the impact of a healthy lifestyle on HF risk in these groups is of particular interest. In addition, it has been proposed that the association of healthy lifestyle factors with HF risk may largely be accounted for by the development of interim CHD (4, 11) , as well as interim hypertension and diabetes (11) (12) (13) . However, we were particularly interested in whether an association between healthy lifestyle and HF risk would be present among women without development of any of these conditions before HF development. For example, HF in women is less associated with CHD than in men (14) ; thus, other mechanisms are of interest. Lastly, most prior studies investigating a combination of lifestyle factors weighted each lifestyle factor equally (2) (3) (4) (5) 15 ). This approach assumes that each lifestyle factor has the same magnitude of effect on the outcome, and this may lead to misclassification when lifestyle factors are combined. 
METHODS
STUDY SAMPLE. The WHI observational study recruited women from 40 U.S. clinical centers from 1993 to 1998. The WHI observational study comprised a sample of post-menopausal women (ages 50 to 79 years at baseline) who were in overall good health and were either unwilling or ineligible to be WHI clinical trial participants (16) (17) (18) . This study was approved by each center's institutional review board, and the subjects provided informed consent. Women were excluded from the current analyses if they reported a history of HF at baseline (n ¼ 897); were missing information on lifestyle factors (n ¼ 3,110); had energy intake <600 or >5,000 kcal/day (n ¼ 3,571); or were underweight (BMI # 18.5 kg/m 2 ) at baseline (because of the potential for preclinical disease; n ¼ 1,050 
RESULTS
The final analytic sample included 84,537 women, with a mean age of 63.5 AE 7.3 years at baseline.
General baseline characteristics are presented in Table 1 . Approximately 41% of participants had Values are mean AE SD or %. Categories of a given variable (e.g., race) may not necessarily add up to 100%, given that not all categories were included. *Self-reported CHD includes cardiac arrest, coronary artery bypass grafting, percutaneous transluminal coronary angiography, angina, and myocardial infarction.
AHEI ¼ Alternative Healthy Eating Index; BMI ¼ body mass index; CHD ¼ coronary heart disease. After multivariable adjustment, each individual lifestyle factor was independently associated with risk of HF in an inverse and graded manner ( Table 2) , with the strongest associations observed for BMI and smoking. The percentage of partial PAR was highest for AHEI (27%; 95% CI: 15% to 39%), followed by BMI (20%; 95% CI: 10% to 29%), cigarette smoking (16%; 95% CI: 10% to 23%), and physical activity (12%; 95%
CI: 4% to 20%).
A strong inverse and graded association was observed between the HL score and HF risk ( Table 3) . Abbreviations as in Table 2 .
Agha et al. Smoking is currently well known as a strong and independent risk factor for HF (26) . BMI also has been shown to be strongly and independently related to HF incidence in women (11, 27) . Excess weight gain may increase risk of HF through increased blood pressure (28, 29) , insulin resistance (30, 31) , and elevated cholesterol levels (32) or through mechanisms that involve inflammation (33, 34) , sleep apnea (35-37), or kidney disease (38) (39) (40) .
Fewer studies have focused on dietary pattern in relation to HF. The AHEI recently was shown to be Risk of heart failure in relation to tertiles of the healthy lifestyle score (HL score) and weighted healthy lifestyle score (wHL score), the WHI observational study. Hazard ratios were adjusted for age, race, marital status, U.S. region, education, and antecedent: coronary heart disease, hypertension and diabetes.
aHR ¼ adjusted hazard ratio; CI ¼ confidence interval. Risk of heart failure in relation to the healthy lifestyle score among women without versus with antecedent CHD, the WHI observational study. Hazard ratios were adjusted for age, race, marital status, U.S. region, education, and antecedent hypertension or diabetes. Abbreviations as in Figure 1 . Risk of heart failure in relation to the healthy lifestyle score among women without antecedent CHD, hypertension, and diabetes, the WHI observational study. Hazard ratios were adjusted for age, race, marital status, U.S. region, and education.
Abbreviations as in Figure 1 . Risk of heart failure in relation to the HL score among African
Americans versus non-Hispanic whites, the WHI observational study. Hazard ratios were adjusted for age, race, marital status, U.S. region, education, and antecedent hypertension and diabetes. *HR could not be calculated due to 0 heart failure cases in this category. Abbreviations as in Figure 1 . 
